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Tn the claims: 

This Listing of Clainis replaces all prior versions, and Ustings, of the claims in this application. 
Listing of Claims: 

1 . (Currently amended) A memory device comprising: 



an interface buffer coupled to the storage array, and having a first interface to couple the 
memory device to a first memory bus to couple the memory device to an ectemal memory 
controller; and 

refresh logic associated with the interface buffer to carry out a refresh operation on a row 
within the storage airay during a period of time in which there are no transactions carried out by 
the external memory controller on the first memory bus that involve the storage array, the refresh 
logic to aeniteF H^t^t a patti^m on t he first memory bus to identify a time to carry out the 
refresh operations. 

2. (Original) The memory device of claim 1, wherein the refresh logic is a component of the 
interface buffer, and wherein the memory device is comprised of a circuitboard to which is 
attached at least one integrated circuit ftat comprises the storage array and at least one integrated 
circuit that comprises the interface buffer. 

3. (Original) The memory device of claim 1 , wherein the first memory bus provides a point- 
to-point connection between the memory device and the external memory controller, the 
interface buffer has a second interface to couple the memory device to a second memory bus to 
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a 



storage array comprised of a plurality of memory cells organized into an array of rows; 
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provide a point-to-point connection between the memoiy device and another memory device, 
and the interface buffer passes through bus activity between the first and second memoiy busses 
that does not involve the storage airay. 

4. (Original) The memory device of claim 3, wherein both a transfer of data between the 
external memoiy coniroUer and the lirst interface of the interface buffer and a transfer of data 
between the second interfece of the inteifece buffer and the other memory device occur with data 
trausmitted in a packets. 

5. (Original) The memory device of claim 3, wherein the refresh logic monitors activity on 
tlie first memory bus to identify a dead time in which no coinmands are received from the first 
memoiy bus involving the storage array, providmg an oppommity for the refiresh logic to 
opportunistically cany out a reftesh operation on a row within the storage array without delaying 
tlie carrying out of an access commund involving the storage array. 

6. (Original) The memoiy device of claim 5, wherein the refresh logic carries out a refresh 
operation on a row within the storage array during a period of time in which a transaction 
between the external memory controller and the other memory device occurs. 

7. (Original) The memoiy device of claim 3, wherem the reftesh logic awaits a signal from 
the external memory controller to identify a dead time in which no commands involving the 
Storage array will be transmiited by the external memory controller, providing an oppommity for 
the refresh logic to cany out a refresh operation on a row within the storage array without 
delaying the carrying out of tin access command involving the storage anay. 
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8. (Original) The memoij' device of claim 3, wherein the refresh logic monitors the first 
memory bus for the occurrence of a powering down of the fffst meraory bus. providing an 
opportunity for the refresh logic to opportunistically cany out a refresh operaUon on a row 
within the Storage anay without delaying the carrying out of an access command involving the 
storage array. 

9. (Currently amended) An interface buffer comprising: 

a local interface to a storage array comprised of a pluraUty of memory cells organized 

into an anay of rows; 

a first interface to couple the storage anay to a first memory bus to couple the storage 
array to an external memory controller wherein the first memory bus provides a point-to-point 
connection between the first interface and the external memory controller, 

a second interfece to couple the storage array to a second memory bus to couple the 
second interfece to another interface buffer to couple another storage anay to the external 
memory controller through the interface buffer wherein the second memory bus provides a point- 
to-point connection between the second interface and the other inter&ce buffer; and 

refresh logic to carry out a refresh operation on a row within the storage array during a 
period of time in which there are no transactions carried out by the external memory controller 
on the fust memory bus that involve the storage array, the refresh logic to^aeaitep dstSfiU 
pattern on t he first memory bus to identify a time to cany out the refresh operations. 

10. (Original) The interface buffer of claim 9, wherein the interface buffer is comprised of at 
least one integrated circuit, the storage array is comprised of at least one integrated circuit, and 
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both the at least one integrated circuit comprising the interface buffer and the at least one 
integrated circuit comprising the storage array are attached to a circuiiboard to comprise a 
memory device. 

1 \ . (Original) The interface buffer of claim 10, wherein the first interface is coupled to the 
first memory bus and the second interface is coupled to the second memory bus when the 
memory device is coupled to mother cirouitboard to which the external memory controller is 
attached. 

1 2. (Previously presented) The interfece bufBor of claim 9, wherein both a transfer of data 
between the external memory contniUer and the first interface and a transfer of data between Ihe 
second interface and the other interface buffer occur with data transmitted in a paclcet 

1 3. (Original) The memory device of claim 9, wherein the re&esb logic monitors activity on 
the first memory bus to identify a dead time in which no commands are received from the first 
memory bus involving the storage array, providing an opportunity for the refresh logic to 
opportunistically cany out a refresh operation on a row within the storage array without delaying 
the carrying out of an access command involving the storage array. 

14. (Origmal) The memory device of claim 13, wherein the refresh logic carries out a refresh 
operation on a row within the storage array dur ing a period of time in which a transaction 
between the external memory controller and the other storage array occurs. 
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15. (Original) The memor>' device of claim 9, wherein the refresh logic awaits a signal from 
the external memory controller to idtmtiiy a dead time in which no commands involving the 
storage array will be transmitted by Ihe external memory controller, providing an opportunity for 
the refresh logic to carry out a refresh operation on a row widiin the storage array without 
delaying the carrying out of an access command involving die storage array. 

16. (Original) The memory device of claim 9. wherein the refresh logic monitors the first 
memoiy bus for the occurrence of a powering down of the first memory bus. providing an 
opportunity for the refresh logic to cOTommistically carry out a refresh operation on a row 
witiiin the storage array without delayuig the carrying out of an access command involving the 
storage array. 

17. (CurrenUy amended) A memory system comprising: 
a memory controller; 

a first memory bus coupled to the memory controller; 

a first memory device having a first storage array comprised of a plurality of memory 
cells organized into rows and a first interfece buffer coupled within the first memory device to 
the Grsx storage array, wherein the first interface buffer provides a first interface by which the 
first memory device is coupled to the first memory bus forming a pomt-to-point connection 
between the memory controller and the first interfece. a second interface, and a first refresh logic 
to carry out a refi«ah operation on a row within the first storage array during a period of lime in 
which there are no tranfiactions carried out by the memoiy controller on the first memory bus that 

involve the first storage array, the ,-efrcsh logic to memter defect a pattern on . d ie first memory 

bus to identify a time to cany out the refresh operations; 
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a second memory bus coupled to the second ioterfece; and 
B second memory device having a second storage array comprised of a plurality of 
memory cells organized into rows atid a second interfece buffer coupled within the second 
memory device to ihe second storage array, wherein die second interface buffer provides a third 
interface by which the second memory device is coupled to the second memory bus forming a 
point-to-point comiection benveen the third interface and the second interface, and a second 
refresh logic to carry out a refresh operation on a row within the second storage array during a 
period of time in which there are no transactions carried out by the memory coniroUer on the 
second memory bus Aat involve the second storage array. 

18. (Original) The memory system of claim 17, wherein the first interface buffer passes 
through bus activity between the first and second memory busses that does not involve die first 
storage array. 

1 9. (Previously presented) The memory system of claim 18. wherein both a transfer of data 
between the memory controUer and the first interface and a transfer of data between the second 
interfiice and the third interface occur with data transmitted in a packet. 

20. (Original) The memory system of claim 17. wherein the first refresh logic monitors 
activity on the first memory bus to identify a dead time in which no commands are received from 
the first memory bus involving the first storage array, providing an opportunity for the first 
refresh logic to opportunistically cany out a refresh operation on a row widiin the first storage 
array without delaying the carrying out of an access command involving the first storage array. 
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21. (Original) The memory system of claim 20. wherein the first refre^ logic cames out a 
refresh opcratioii on a row within the first storage array during a period of time in which a 
transaction between the memory controller and the second storage array occurs. 

22. (Original) The memory system of claim 17. wherein the second refresh logic monitors the 
second memory bus for the occurrence of a powering down of Ae second memory bus. providing 
an opportunity for the refresh logic to opportunisticaUy caity out a refresh operation on a row 
within the second storage array without delaying the carrying out of an access command 
involving the second storage array. 

23. (Original) The memory system of claim 17, wbereinthe first refresh logic awaits a signal 
fi-om the external memory controUer to identify a dead time in which no commands involving the 
first storage array will be transmitted by the memory controller, providing an opportunity for the 
first refresh logic to carry out a refresh operation on a row within the first storage array without 
delaying the carrying out of an access command involving the first storage array. 

24. (Original) The memoiy system of claim 23, wherein the second refresh logic awaits a 
signal from the external memory controller to identify a dead time in which no commands 
involving the second storage array will be transmitted by the memory controUer. providing an 
opportunity for the second refresh logic to cany out a refresh operation on a row within the 
second storage array in paraUel with the second refresh logic carrying out a refresh operation on 
„ row within the first storage array without delaying the carrymg out of an access command 
involving die second storage array. 
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25. (Original) The memoo' system of claim 17, wherein the first refresh logic monitors the 
first memory bus for the occurrence of a powering down of the first memory providing an 
opportunity for the first refresh logic to oppom»»stically carry out a refresh operation on a row 
within the first storage array without delaying the carrying out of an access command involving 
the first storage array. 

26. (Original) The memory system of claim 25, wherein the first refresh logic monitors the 
second memory bus for the occurrence of a powering down of the second memory bus. providing 
an opportunity for the second refresh logic to opportunistically cany out a refresh operation on a 
row within the second storage array in parallel with the second refresh logic carrying out a 
refresh operation on a row wiAin the second storage array without delaying the carrying out of 
an access command involving the second storage array. 

27. (Currently amended) A computer system comprising: 
a processor; 

a disk storage device coupled to the processor 
a memory controller coupled to Ae processor; 
a first memory bus coupled to the memory controller; 

a first memory device having a first storage array comprised of a plurality of memory 
cells organized into rows and a first interfece buffer coupled within the first memory device to 
the first storage array, wherein the first interfiice buffer provides a first interface by which the 
first memory device is coupled to the first memory bus forming a point-to-point comieciion 
between the memory controller antl the first interface, a second interface, and a first refresh logic 
to cany out a refresh operation on a row within die first storage array during a period of time in 
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Which there are no transactions carrii^d out by the memory controller on the first memory bus that 
involve the first storage array, the reliesh logic to rletcct Pftttem on t he first memory 

biis to identify a time to carry out the refresh operations; 

a second memoiy bus coupled to the second interface; and 
a second memory device having a second storage amy comprised of a plurality of 
memory ceUs organized into rows and a second interface buffer coupled within the second 
memory device to the second storage array, wherein the second interfecc buffer provides a third 
interfece by which the second memory device is coupled to the second memory bus foraiing a 
point-to-point connection between the third interface and the second interface, and a second 
refresh logic to cany out a refresh operation on a row within the second storage array during a 
period of time in which there are no transactions carried out by the memoiy controller on the 
second memoiy bus that involve the second storage array. 

28. (Original) The computer system of claim 27, wherein the first re&esh logic carries out a 
refresh operation on arow within the first storage array during a period of time in which a 
transaction between die memoiy controller and the second storage array occurs. 

29. (Original) The computer system of claim 27, wherein the first refresh logic awaits a 
signal from the ejctemal memoiy controller to identify a dead time in which no commands 
involving the first storage array will be transmitted by the memory controller, providing an 
opportunity for the first refresh logic to cany out a refiresh operation on a row within the first 
storage array without delaying the canying out of an access command involving the first storage 
amy. 
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30. (Original) The coraputca- system of claim 29. wherein the memory controller is further 
comprised of a control register programmable by flie processor to enable the transmitting of a 
signal by the memory controller to tJie first refresh logic to identify a dead time. 

31. (Original) The computer system of claim 27, wherein the first refresh logic monitors the 
first memory bus for the occurence of a powering down of the first memory bus, providing an 
opportunity for the first refresh logic to opportunisticaUy cany out a refresh operation on a row 
within die first storage aitay without delaying the carrying out of an access command tovolving 
ttie first storage array. 

32-37. Cancelled. 
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